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MOUNT WITH REPLACEABLE LOAD BEARING AND REBOUND 

MEMBERS 

Field of the Invention 
[0001] The invention relates to a device for limiting vibration between first 

and second structural members, and more specifically the invention relates to a mount 
for limiting structural vibration wherein the mount includes replaceable load bearing 
and rebound members. 

Background of the Invention 
[0002] Vibration control members and devices such as mounts and isolators 

generally limit or greatly reduce the transmission of vibratory disturbances between 
first and second members, and such first and second members may respectively 
comprise a frame or base and a seat or engine for example. Well known prior art 
mounts comprise a suitable combination of resilient and rigid component parts and 
such component parts are assembled before or during mount installation. The number 
of discrete component parts comprising such mounts may be significant and as a 
result, installation and assembly of the mounts is frequently difficult and time 
consuming. 

[0003] Over time, as a result of the repetitive vibratory loads applied to the 

mounts, the mounts become less effective in their control of such vibratory 
disturbances. Frequently, one or more of the resilient components is the first mount 
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component part to degrade and require replacement. Repairing resilient members is 
difficult. In order to repair the mount, the mount must first be removed from its 
working environment. The resilient member, which is bonded to one or more rigid 
mount members, must be scraped from the rigid bonding surface or the elastic section 
must be otherwise removed from the bonding surface before a replacement resilient 
part can be effectively bonded to the rigid surface. Such repair is time consuming 
causing equipment down time and generally repairing prior art mounts may not be 
accomplished in an efficient, simple manner. 

[0004] In many instances mounts are designed for use in a particular 

application where a typical range of magnitudes and frequencies of the vibratory 
disturbances is known to the person designing the mount. The mounts are designed to 
effectively reduce the vibratory disturbances expected to be encountered within the 
known identified range of magnitudes and frequencies. As part of the design process 
a resilient material believed to be suitable for such an application environment is 
integrated into the mount design. In practice, it may be determined that the resilient 
material is not effective for the specific application. For example, the mount may 
ultimately be used in an environment that produces vibratory disturbances that are 
outside the previously identified anticipated range of magnitudes and frequencies. As 
a result, in order to effectively reduce such changed vibratory conditions, it is 
desirable to more precisely tune the mount by replacing the selected resilient material 
with a different material that is deemed to be better suited to reduce the actual 
vibratory disturbances. Tuning the elastomer in present prior art mounts is difficult. 
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Typically in order to tune the mount, the mount must be replaced. Due to the cost 
associated with such replacement, the mounts are usually not replaced and precisely 
tuned to the stiffness required for an actual application environment. As a result, the 
seat occupant, vehicle operator or component part or system is exposed to vibratory 
disturbances which affect the useful life of the mechanical components and will likely 
impart significant discomfort to the seat occupant or vehicle operator. 

[0005] The foregoing illustrates limitations known to exist in present mounts. 

Thus, it is apparent that it would be advantageous to provide an alternative that allows 
the mount to be easily repaired and accurately tuned for changing operating 
environments and at the same time offer elastic characteristics difficult to obtain in 
prior art mounts. Accordingly, a suitable alternative mount is provided including 
features more fully disclosed hereinafter. 

Summary of the Invention 
[0006] In one aspect of the present invention this is accomplished by 

providing a mount with replaceable load bearing and rebound members. The mount 
of the present invention is easily tuned to effectively limit vibratory disturbances 
between structural members. The mount of the present invention does not comprise a 
large number of discrete components. The mount of the present invention comprises a 
housing, a load bearing member, a rebound member and means for removably seating 
the load bearing and rebound members within the housing. The mount provides 
fore/aft and lateral snubbing. Repair and replacement of mount components is greatly 
simplified by the mount of the present invention. 
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[0007] More specifically The mount of the present invention comprises a 

housing that defines a first chamber and a second chamber; a load bearing member 
removably located in said first chamber, said load bearing member comprising a load 
bearing member contact portion; a rebound member removably located in said second 
5 chamber, said rebound member having a rebound member contact portion, the contact 
portions of the load bearing member and rebound member being in abutment when the 
members are removably located in the chambers; and means for coupling said load 
bearing member and rebound member to maintain the contact portions in abutment. 

"'S 10 [0008] The foregoing and other aspects will become apparent from the 

ry following detailed description of the invention when considered in conjunction with 

O 

*P the accompanying drawing figures. 

ru 


Brief Description of the Drawings 
?y 15 [0009] Figure 1 is a front isometric view of the mount of the present 

is safe 

invention. 

[0010] Figure 2 is a rear isometric view of the mount of Figure 1. 

[0011] Figure 3 is a lateral sectional view taken along line 3-3 of Figure 1. 

[0012] Figure 4A is a top isometric view of the load bearing member of the 

20 mount of the present invention. 

[0013] Figure 4B is a bottom isometric view of the load bearing member of 
Figure 4A. 

[0014] Figure 5A is a sectional view taken along line 5A--5 A of Figure 4A. 
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[0015] Figure 5B is a sectional view taken along line 5B— 5B of Figure 4A. 

[0016] Figure 6A is a top isometric view of the rebound member of the mount 

of the present invention. 
[0017] Figure 6B is a bottom isometric view of the rebound member of Figure 

6A. 

[0018] Figure 7A is a sectional view taken along line 7A--7A of Figure 6A. 

[0019] Figure 7B is a sectional view taken along line 7B--7B of Figure 6A. 

[0020] Figure 8 is an enlarged partial view of the area identified as 8 in Figure 

3 and the partial view shows an alternate embodiment for abutting the 
load bearing and rebound members. 
[0021] Figure 9 is an enlarged partial view of the area identified in Figure 8 

illustrating a further alternate embodiment for abutting the rebound and 
load bearing members. 


Detailed Description of the Preferred Embodiment 
0022] Now turning to the drawing Figures wherein like parts are referred to 

by the same numbers in the several vieavs, Figure 1 illustrates mount 10 of the present 
invention comprising housing 12, replaceable load bearing member 14 and 
replaceable rebound member 16 whera both members are removably seated in the 
housing 12. The members are removably coupled together by coupling means 18, 
illustrated in Figure 3. As will be described in greater detail hereinbelow the 
replaceable load bearing and rebound members allow the mount of the present 
invention to be easily repaired and accurately tuned as required to effectively reduce 
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or limit vibratory disturbances. Aslillustrated in Figure 3, the mount 10 of the present 
invention is located between first sfructural member 20 which may be a frame or base 
and a second structural member 12 which may be an engine support flange for 
example. The mount 10 limits the tLnsmission of vibratory disturbances between the 
members 20 and 22. The structural members 20 and 22 do not form part of the 
present invention and are therefore represented dashed in Figure 3. Members 20 and 
22 are provided to generally illustrate tie interconnection between the mount and the 
structural members and to illustrate the wpical orientation of the mount in use. 


10 [0023] As shown in Figure 1 and Figure 2 the housing 12 is unitary and may 

be made from any suitable relatively rigid material such as steel or aluminum for 
example. The housing comprises an H-shaped base 26, hollow barrel 28 and arms 34a 
and 34b that extend between the barrel and base. The barrel, base and arms of the 
unitary housing 12 are illustrated in Figure 1. The base includes four attachment 

15 flanges 30a, 30b, 30c and 30d that are spaced apart in a rectangular array to form an 
H-shaped arrangement. Attachment members (not shown) such as bolts for example 
are passed through openings 32a, 32b, 32c and 32d provided in each of the respective 
attachment flanges to attach the housing to the base 20. By providing four flanges 
spaced apart in a rectangular pattern the mount 10 is securely attached to the base 20. 

20 It should be understood that the H-shaped base is provided for purposes of describing 
the preferred embodiment of the invention and that the flanges and base may comprise 
any suitable configuration that provided the requisite mount stability when it is 
located between the members 20 and 22. Mount base 26 may comprise any suitable 
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number of attachment flanges but it is generally preferred that at least three attachment 
flanges be provided in spaced apart relation in order to establish stable connection 
between the base 26 and member 20 so that the mount is not susceptible to bending 
during use. Although the base is described as being substantially parallel to axis 50, it 
should be understood that for a different configuration base 20 and member 22, the 
base may be oriented at an angle relative to axis 50, such as perpendicular thereto. 

[0024] The barrel 28 defines first and second chambers 36 and 38 which are 

adapted to removably receive load bearing member 14 and rebound member 16 
respectively therein. See Figure 3. Wall 40 defines first chamber 36 and the wall 40 
is tapered or contoured inwardly as the wall extends in axial direction 50 from 
elliptical chamber mouth 42 at one chamber end to elliptical seat 44 at the opposite 
chamber end. The seat defines an opening 45 for communicating between the 
chambers 36 and 38. The seat 44 is directed inwardly from wall 40 substantially 
perpendicular to axis 50. Wall 46 defines chamber 38 and the wall 38 is tapered or 
contoured inwardly as the wall extends in the axial direction 50 from elliptical mouth 
48 to seat 44. As shown in Figure 3 the chambers 36 and 38 are in communication 
and the seat defines the common opening 45 between the first and second chambers. 
The inwardly tapered walls 40 and 46 provide means for producing the desired 
precompression in the resilient portions of respective members 14 and 16 when the 
members 14 and 16 are seated in respective chambers 36 and 38 and moved into axial 
abutment by coupling means 18. Such precompression will be described in greater 
detail hereinbelow. 
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[0025] Undercut 52a is provided in the base between attachment flanges 30a 

and 30b and undercut 52b is provided in the base between attachment flanges 30c and 
30d. The undercuts permit a technician to insert tools, fasteners or other implements 
therethrough and thereby easily access attachment members or components located 
behind base 26 and possibly near member 20 when the mount 10 is in its fixed located 
between members 20 and 22. For example, the undercuts may accommodate bolt 
heads and wrenches to tighten or loosen bolts attached to member 20. 

[0026] Now turning to the load bearing member 14 illustrated discretely in 

Figures 4A, 4B, 5 A and 5B; and rebound member 16 illustrated discretely in Figures 
6 A, 6B, 7 A and 7B, as shown in the Figures the load bearing and rebound members 
comprise substantially elliptical cross sections that are variable axially along axis of 
operation 50. The cross sections of reference are perpendicular to axis 50. As shown 
in Figure 3, the members 14 and 16 have lateral dimensions that are variable along 
axis 50 and as a result are tapered or contoured between the member ends along axis 
50. The load bearing member 14 supports the static load supplied by member 22 and 
the rebound member 16 biases the mount axially back to its un-displaced orientation 
and location. The members 14 and 16 may have the same or different stiffness and 
elasticity, the members may be dimensionally different or substantially the same, and 
the members may be comprised of substantially the same or different components. As 
shown in Figures 3 and 4A - 7B for purposes of describing the preferred embodiment 
of mount 10, the members 14 and 16 are dimensionally different and include 
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substantially the same components, however the components are of slightly different 
shapes and dimensions. 

[0027] The load bearing member 14 will now be specifically described. The 

load bearing member 14 comprises a rigid inner member 60 which may be made from 
any suitable material including, but not limited to steel, plastic or aluminum for 
example. The inner member 60 has an elliptical cross section that is variable axially 
along axis 51. In general, the cross sectional area for each elliptical cross section is 
variable along the direction defined by axis 51. When the member 14 is in use axis 51 
is aligned with axis 50. As a result of the variable cross sectional area, the inner 
member includes an inwardly directed taper as the member 60 extends along axis 51 
between the member free ends defined by surfaces 62 and 64. Support surface 62 is 
located at one of the free ends of inner member 60 and the support surface 62 is 
adapted to receive engine flange 22 thereon as shown in Figure 3. A contact portion or 
surface 64 is spaced axially from surface 62 and is located at the opposite free 
member end. Bore 66 extends along axis 51 and connects the surfaces 62 and 64. 
The bore is adapted to receive fastener 19 of coupling means 18. As shown in Figures 
4A and 5A, a pair of opposed upwardly extending alignment members 68a and 68b 
are provided along support surface 62. The alignment members serve to guide the 
structural member 22 to the desired seating location on surface 62 to ensure the 
member 22 is properly centered and supported. Also, by properly centering the flange 
on surface 62, passing member 19 through the openings on the surface 62 and member 
22 (not shown) is greatly simplified. Each alignment member 68a, 68b includes a 
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taper directed inwardly towards axis 51 as the tapered surfaces extend from the free 
alignment member ends to the support surface 62. 

[0028] Although the inner member 60 is shown and described as having 

elliptically shaped surfaces 62 and 64 joined by an inwardly tapered body, it should be 
understood that the surfaces may comprise any suitable polygonal shape, including but 
not limited to circles, squares, rectangles, and triangles and it is preferred that the 
surfaces be joined by a tapered body in order to produce the desired precompression in 
the resilient member 70 of member 14. 

[0029] Resilient member 70 is bonded to the inner member 60 using a 

conventional molding process well known to one skilled in the art, and such molding 
process may comprise a transfer, injection or compression molding operation or a 
combination of two or more methods, for example. The resilient member may be 
made from any material that provides the required stiffness and elasticity. For 
example, the resilient material may comprise a natural rubber having a durometer 
value of 40. The resilient member 70 includes an annular transition 72. As seated in 
chamber 36, the portion of member 14 between the transition and surface 62 is located 
outside of the chamber. See Figure 1. The resilient portion 70 has an inwardly 
directed taper between the transition and annular lip 74. The lip is substantially 
located in the plane defined by contact surface 64. As shown in Figure 3, the tapered 
portion of the resilient member is located against chamber wall 40 and annular lip is 
located on seat 44 when the member 14 is removably located in chamber 36. A bulge 
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cavity 76 is defined between the resilient member 70 and the end of the inner member 
60 at surface 64. The bulge cavity is adapted to receive resilient material 70 that 
bulges as a result of axial compression and/or radial loading to the member 14. Such 
radial loading may more specifically be described as loading that is perpendicular to 
axis 50. 

[0030] Relatively thin stress relief layers 78 are provided along the exterior of 

the alignment members and provide a means for relieving stress concentrations that 
build up proximate members 68a and 68b as a result of the repetitive flexing to the 
member 70. 

[0031] Rebound member 16 will now be described in further detail. The 

rebound member comprises a rigid inner member 80 made from a suitable material 
such as steel, plastic or aluminum for example, and the inner member comprises a 
contact surface 82 adapted to be in axial abutment with contact portion 64 of load 
bearing member 14 when the members 14 and 16 are located in their respective 
housing chambers 36 and 38. The inner member also comprises a support surface 84 
spaced away from surface 82 along axis 53. The surfaces 82 and 84 are elliptical and 
are joined by a tapered body. The inner member body tapers inwardly along axis from 
surface 84 to surface 82. In this way, the cross section of the member 80 is elliptical 
and is variable between the end surfaces along axis 53. Bore 86 connects the surfaces 
82 and 84 and is adapted to receive a cap screw 21 or other means for coupling the 
members 14 and 16. 

11 
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[0032] The rebound member comprises an outer resilient member 90 that is 

bonded to the inner member 80 using a conventional molding process such as a 
transfer molding, injection molding or compression molding operation, or a 
combination of two or more of such molding operations for example. The resilient 
member 90 substantially covers the inner member 80 and the resilient member 
includes an outwardly directed annular transition 92. The resilient member is tapered 
inwardly toward axis 53 between the transition 92 and contact surface 82 and this 
portion of the resilient member 90 is identified as 96 in Figure 7A. The resilient 
member 90 is also tapered inwardly toward axis 53 between transition 92 and support 
surface 84 and is identified as 98 in Figure 7A. For purposes of the preferred 
embodiment of the present invention, resilient member 90 may comprise a natural 
rubber having a durometer value of 30. In an alternate embodiment the stiffness and 
elasticity of the resilient members may be the same. Turning to Figure 3, when the 
member 16 is seated in chamber 38, the resilient portion 96 is seated against chamber 
wall 46 and resilient portion 98 is located outside of the chamber 38. The respective 
contact portions 64 and 82 are in abutment when the members 14 and 16 are properly 
seated in the housing chambers and coupling means is located in the bores 66 and 86. 

[0033] A bulge cavity 94 is defined between resilient member 90 and inner 

member 80 at the end of inner member 80 that includes contact surface 82. Like bulge 
cavity 76 of member 14, bulge cavity 94 receives the portion of the resilient member 
90 that bulges into the cavity 94 during compression and/or radial loading (as defined 
for bulge cavity 76) of the member 90. 


12 


Attorney Docket No.: IR-2860 


# 


[0034] Assembly of thk mount 10 and replacement of members 14 and 16 

after the mount is installed bet veen members 20 and 22 will now be described. The 
base 26 is removably fixed to nember 20 and the members 14 and 16 are located in 
their respective chambers 36 ai d 38 of housing 12. The second support member 22 is 

if member 14. Fastener 19 is then is passed through 
flange 22 and bore 66 and intofcorc 86. The bores are aligned along axis 50. Lip 74 
of load bearing member 14 is loVated on seat 44 and the resilient members 70 and 90 
are in contact with respective lhamber walls 40 and 46. Before tightening the 
coupling means contact portionsl84 and 64 may be in light abutment. The resilient 
members 70 and 90 are not measirable compressed before the coupling means 18 is 
tightened. The cap screw 21 is tfen located in bore 86 and member 21 is tightened 
onto fastener 19. As the fastener Ld cap screw 21 are tightened, the members are 
drawn together along axis 50. As alesult, contact surfaces 64 and 82 are moved into 
hard abutment and resilient portions\o and 70 are precompressed between respective 


A 


walAnd inner member 40 and 60 and»6 and 80. 


[0035] It should be understood that the mount of the present invention may be 

modified from the embodiment disclosed hereinabove for purposes of disclosing the 
best mode for practicing the invention. For example, the load bearing and rebound 
members may be substantially the same. When the members are seated in the 
respective chambers the lips 74 and 93 may be in abutment. See Figure 8. The 
abutment of the peripheral lips 74 and 93 may be in addition to the abutment between 
the contact surfaces 82 and 64 or may replace the contact surface abutment. 
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Alternatively, both peripheral lips 74 and 93 may be located on opposed sides of a 
suitable seat 44'. See Figure 9. The seat would extend inwardly in the manner like 
seat 44 and would provide a surface whereupon lip 93 would be located. Seating the 
lips 74 and 93 on opposed seating surfaces may replace or supplement the abutment 
5 between contact surfaces 82 and 64. 

[0036] In order to replace a degraded member 14, 16 or change the stiffness 

characteristics of the mount 10, the coupling member is first removed and then either 
or both of the members is or are removed from one or both chamber(s). New 
members are seated in the chambers and the bolt is tightened in the manner described 
above. In an alternate embodiment, if the rebound and load bearing members and 
their chambers are suitably dimensioned, and if desirable, the rebound member 16 
could be located in chamber 36 and become the new load bearing member and the 
original load bearing member could be located in chamber 38 and become the new 
rebound member. In such a configuration, the load bearing member would be 
uploaded against seat 44 when the coupling means is tightened. 

[0037] While I have illustrated and described a preferred embodiment of my 

invention, it is understood that this is capable of modification and therefore I do not 
20 wish to be limited to the precise details set forth, but desire to avail myself of such 
changes and alterations as fall within the purview of the following claims. 
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